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Huge investments have gone into ocean observing systems —
But there is still no systematic eff}rt to observe life in the sea
" -~
MBON Goal: Enable the effort to characterize how marine
/Ig)jodiversity is changing and how it affects us
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Essential Variables

Essential Variables
for weather (EVs, WMO)

atmospheric
ECVs

Essential
Ocean
Variables

Essential
Climate
Variables
(ECVs, GCOS)

oceanic
ECVs

climate
EOVs

terrestrial

BS
(GEOBON)

Essential Biodiversity Variables
(EBVs)

(EQVs, GOOS)

EBVs are not
measured.

They are derived
(multidimensional
data ‘cubes’)

Observations of policy
& management
responses

Observations
of drivers &
pressures

Essential Biodiversity
Variables
Community cor¥Ho

Genetic composition

Species populations Ecosystem structure

Ecosystem function

Species traits

Primary observations of
change in state of biodiversity

In-situ Remote
monitoring  sensing

Pereira et al. (2013)

Framework for Ocean Observing (2012)
Global Ocean Observing System (GOOQS)
Essential Ocean Variables (EOVs)

GEO BON EBVs

EOVs are the primary observations
needed to model and build the EBVs

(multidimensional data cubes)



Biology and Ecosystem Essential Ocean Variables (EOVs)

FUNCTIONAL GROUPS
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MBON

Arctic MBON / PI: Katrin Iken Marine Biodiversity
University of Alaska, Fairbanks # e Pl ey, Observation Network

Gulf of Maine MBON
Pl: Jeffrey Runge
University of Maine

Northern California Current MBON
Pls: Maria Kavanaugh, Robert Cowen
Oregon State University

Central California MBON
Pl: Francisco Chavez
(MBARI)

South Florida MBON
PI: Frank Muller-Karger
University of South Florida

IMAGE COURTESY OF GENE C. FELDMAN AND . - p —"“i
NORM KURING, NASA GODDARD SPACE FLIGHT CENTER.
MBON Pole to Pole

Southern California Bigh MBON

Pl: Robert Miller . .
Normalized Difference Vegetation Index Chlorophyll a concentration (mg /m® ) in the Americas
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Optics/Imaging

Animal tracking
(satellite,
underwater)

Acoustics

Genomics

Platforms with
samplers

Data and
visualization
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Southern California Bight MBON
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Kavanaugh et al., 2021

Finding:

* Record high diversity in 2014-2016

* N Pacific heatwave compressed upwelling
habitat against the coast
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Finding:

Borealization of the Chukchi Sea Shelf

Northward expansion of predators:
- demersal fish and large invertebrates
- reorganization of benthic food web

Arctic Marine Biodiversity

Observing Network
(AMBON)

Mueter et al., 2021
https://doi.org/10.5670/oceanog.2021.213
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Bottom-up drivers in the
Chukchi Sea (green arrows) 10
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Gulf of Maine MBON
| Warming of the Gulf of
Maine (GoM) affects
o valuable fisheries and

marine mammals
(critically endangered
N Atlantic right
whales)

organic matter

The Calanus Index. based on
monthly measurements of C.
finmarchicus abundance, W Gulf

Abundance levels now 30-50% of
historical levels in late summer
through winter. [y-axis is log scale](Ji
et al. 2021 and GoM MBON data).



Global Efforts

. . . .. Sayre et al., 2021
Distribution of 16 groups of similar https://doi.org/10.5670/0oceanog.2021.219

coastlines

Output:
CSU - Coastal Segment Units

Coastal and Marine Ecological

Classification Standard (CMECS)
| N | | labels for global coastal

Coastline characteristics of the Florida Keys National

Marine Sanctuary (Florida Keys US MBON site) segments at 1 km .



https://doi.org/10.5670/oceanog.2021.219

Output: Data Management and

MBON and OBIS/GBIF collaboration Interactive Visualizations
Mapping data flow: collection to publication

Examples:

- Rockfish (California/Pacific)

- Reef fish (Florida keys/Atlantic)

- Satellite data (early alert dashboards)
- Pole to Pole Data Viewer

Benson et al., 2021

- 100S MBON Portal https://doi.org/10.5670/0ceanog.2021.220
DATA VIEW

Global

RAW DATA CLEAN & DATA SERVER b Explorer

TYPE STANDARDIZED s
DATA
u——} Infographics
Taxa Darwin
Occurrences Core — Pole to Pole
' —D Website

ERDDAP

: Early Alerts
Dashboards

Portal
MBON 100S A
Portal Data Views 14

Satellite Climate &
Data Forecast
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Addressing Sanctuary Needs: data tools
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Capacity Building - Field sampling M BO N
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Pole to Pole MBON MBON

Marine Biodiversity

Developing Essential Biodiversity Variables Qbservation Network

(EBVSs) 08“

Oregon State

UNIVERSITY

Global classification of surface waters at 5 km pixel res.
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and Atmospheric Sciences
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E Challenge 2: Challenge 9: Challenge 10:
S Develop solutions Develop capacity Understand values and services,
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Thank You!

Frank Muller-Karger
carib@usf.edu

http://marinebon.org

#MarinelLife2030

g https://marinelife2030.org/
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